INTRODUCTION 42 43
Silicon (Si) is one of the key macronutrients in the ocean mainly utilized by siliceous organisms such 44 as diatoms, radiolarians or sponges (see recent review by Sutton et al., 2018) . The marine Si cycle is 45 closely linked to the carbon (C) cycle by marine siliceous organisms, which transport C to the 46 sediment and thus exert a strong control on C export from the atmosphere impacting present and 47 past climate (e.g. Lewin, 1961 was sampled in 1842 mbsl and was located at a distance of ~500 m from the active hydrothermal 141 mound described by Berndt et al. (2016) . The OMZ site (MUC29-09) was sampled on the Guaymas 142 Basin slope of the Mexican mainland in 665 mbsl. 143 After core retrieval, bottom water above the sediment was sampled and filtered immediately using 144 0.2 µm cellulose acetate membrane filters. Bottom water from MUC22-04 may have been 145 contaminated with surface waters during core retrieval as indicated by Si and Mn concentrations 146 (53.8 µM and 0.05 µM, respectively) lower than at the remaining sites within the deep basin, which 147 show distinct anomalies caused by mixing with hydrothermal plume fluids (e.g. MUC15-02: Si = 177.8 148 µM and Mn = 0.34 µM). Processing of sediments was conducted in a cool laboratory in an argon-149 flushed glove bag immediately after core retrieval. Sampling intervals were 1-5 cm with the highest 150 resolution close to the sediment surface and increasing distance downcore. Pore fluids were 151 separated from sediments by centrifugation (20 min at 4500 rpm) and subsequently filtered (0.2µm 152 cellulose acetate membrane filters) for further analyses. 153 154 Water column samples were taken using a video-guided Niskin Water sampler CTD-Rosette System. 155
Water samples were taken in the basin above MUC15-02 at 1844 mbsl (VCTD02), within the 156 hydrothermal plume between 1781 and 1800 mbsl (VCTD06 and 09) above the Black Smoker mound revealed that the bSiO 2 fraction essentially consisted of diatoms and only traces of radiolarians and 175 sponges were present (<5%). The bSiO 2 samples were stored in Milli-Q water (MQ water). The bSiO 2 176 sample of the OMZ site stems from a nearby gravity core (GC07), which is described in detail in 177 Geilert et al. (2018) . Aliquots of the cleaned bSiO 2 samples were transferred into Teflon vials and 178 dried on a hot plate. Subsequently, 1 ml of 0.1 M NaOH was added and the samples were placed on a 179 hot plate at 130°C for 24 hours. After sample digestion, the supernatant and residue (undissolved 180 traces of radiolarians and sponges) were separated via centrifugation. The supernatant was treated 181 with 200 µl H 2 O 2 (Suprapur) in order to remove remaining organic matter and then dried and re-182 dissolved in 1 ml 0.1 M NaOH at 130°C for 24 hours. After the digestion procedure, the samples were 183 diluted with MQ water and neutralized with 1 M HCl. 184 185 2.4 XRD measurements 186 187 X-ray diffraction analyses of the dried clay samples were performed at the Central Laboratory for 188 Crystallography and Applied Material Science, ZEKAM, dept. of Geosciences, University Bremen, 189 using a Philips X'Pert Pro multipurpose diffractometer. The diffractometer was equipped with a Cu-190 tube, a fixed divergent slit of 1 4°, a secondary Ni filter, and a X'Celerator detector system. A 191 continuous scan from 3 to 85° 2θ was applied for the measurements with a calculated step size of 192 0.016° 2θ (calculated time per step was 50 seconds). Quantification of mineral phases were based on 193 the Philips software X'Pert High Score TM , the freely available X-ray diffraction software MacDiff 4.25 194 (Petschick et al., 1996) , and the QUAX full-pattern method after Vogt et al. (2002) . The standard 195 deviation is ±1-3% for well crystallized minerals (see also Vogt et al., 2002) and ±5% for the remaining 196 mineral phases. 197
Freeze dried and ground sediment samples were digested in HF (40% Suprapur), HNO 3 (Suprapur), 210
and HClO 4 (60% p.a.) for major element analyses. The accuracy of the method was tested by method 211 blanks and the reference standards SDO The model was based on a previously published Si isotope model (Ehlert et al., 2016) and was 263 extended to consider the dissolution of additional phases. A detailed description of the model can be 264 found in the supplementary information. (see supplement) and Al contents in the sediments ranged between 0.9 and 21.2 wt% and 2.9 and 294 66.6 wt%, respectively ( Table 1 ). The TOC contents ranged between 0.3 and 7.8 % and are shown in 295 Table 1S . in Si concentration at MUC22-04 and MUC23-05 below 13 cmbsf and 11 cm cmbsf, respectively, is 330 not reflected in a significant change in δ 30 Si pf . The hydrothermal site showed the highest δ 30 Si pf values 331 ranging from +1.8‰ and +2.2‰, which is higher than the bottom water δ 30 Si BW (+1.5‰). In contrast, 332 the OMZ site had the lowest δ 30 Si pf values between -0.5‰ and +0.8‰, which was also characterized 333 by very low δ 30 Si bw (+0.8‰; Table 1 contents were present at the basin site MUC22-04 (7.6 -13.1 wt%) and the hydrothermal site (4.7 -339 14.6 wt%). The remaining sampling sites showed higher bSiO 2 contents of on average 23±7 wt% 340 (1SD). The δ 30 Si bSiO2 signatures ranged between +0.4‰ and +1.0‰ and did not vary systematically 341 with depth or sampling site within error. The small variability in δ 30 Si bSiO2 signatures most likely stems 342 from natural variability within the Guaymas Basin. The terrigenous/bSiO 2 ratio was found to be the main mechanism controlling asymptotic pore fluid Si 404 concentration and the benthic Si flux (Van Cappellen and Qiu, 1997a, b). Maximum Si concentrations 405 were reached asymptotically at four out of six sampling sites (Fig. 2) . Two sites within the basin 406 (MUC22-04 and MUC23-05) show lower Si concentrations in the deep core sections (Fig. 2) , which 407 are most likely related to the decrease of reactive silica with depth, caused by the formation of less 408 soluble silica phases (Van Cappellen and Qiu, 1997a). At these sites, the asymptotic Si concentration 409 is defined as the maximum concentration values in the center of the core. The amount of terrigenous 410 material for the Guaymas Basin was calculated according to Eq. (1) and accounts for 75%. 411 412 Asymptotic Si concentrations plotted against the terrigenous/bSiO 2 ratio fall on the global trend 413 except for the hydrothermal site ( Fig. 4a ). Here, high geothermal gradients are likely responsible for 414 the higher Si concentrations with respect to the global trend (see also section 4.3.2). In contrast to the asymptotic Si concentration, no strong correlation of the pore fluid δ 30 Si pf values with the 416 terrigenous/bSiO 2 ratio exists (Fig. 4b) . In order to identify processes responsible for the different 417 pore fluid δ 30 Si pf values and to facilitate comparison between the three settings within the Guaymas 418 Basin, only average δ 30 Si pf values will be discussed in the following. The δ 30 Si pf values from the hydrothermal site are higher (+2.0±0.2‰) than the mixing curve between 445 the deep water column and fluids originating from bSiO 2 dissolution and also much higher than pore 446 fluid δ 30 Si pf values from the basin (Fig. 3, 5a ). The high δ 30 Si pf values indicate that precipitation plays a 447 At the OMZ site, the δ 30 Si pf values are significantly lower (on average 0.0±0.5‰) than the water 472 column δ 30 Si water column value (+1.5±0.2‰) and also lower than the δ 30 Si bSiO2 value (+0.8‰) (Fig. 2, 3) . and re-precipitation on the Guaymas Basin slope (Scholz et al., 2019) . We hypothesize that the light 488 28 Si adsorbs to iron (oxyhydr)oxides in the water column and that upon reductive dissolution of Fe 489 minerals in the surface sediment, the light 28 Si isotope is re-released into the pore fluids, adding to 490 the observed low δ 30 Si pf values. However, the quantification of this Fe-Si shuttle and the contribution 491 to the low δ 30 Si pf values to the OMZ pore fluids remains difficult given that Fe undergoes multiple 492 cycles of dissolution and re-precipitation. Furthermore, the exact process of complexation, Si isotope 493 fractionation, and co-precipitation is unknown and requires further investigations. We can only 494 speculate that the transport of 28 Si via the Fe-Si shuttle is only of minor importance given that the 495 MAR of bSiO 2 and terrigenous material are dominating the Si supply to Guaymas OMZ sediments 496 (Calvert, 1966; DeMaster, 1981a) . show for the first time that marine silicate weathering (dissolution of terrigenous silicates) also 574 occurs in OMZ surface sediments where it can outpace reverse weathering (precipitation of 575 authigenic silicates). Our study indicates that ambient environmental conditions appear to 576 significantly influence the balance between marine weathering and reverse weathering and thereby 577 the Si flux back to the ocean. Pore fluid δ 30 Si pf values depend on a complex interplay between bSiO 2 , 578 terrigenous silicate dissolution, and authigenic aluminosilicate precipitation, however, the controlling 579 factors that determine which process dominates are difficult to constrain (Fig. 5) . In view of the OMZ 580 settings (Guaymas Basin versus Peruvian margin), the most pronounced difference is the MAR terr 581 which is significantly higher in the Guaymas Basin (252 g m -2 yr -1 ; calculated by multiplying the 582 terrigenous content derived in Eq. (1) with the MAR from Eq. (2)) than at the Peruvian margin (100 g 583 m -2 yr -1 ; MAR from Ehlert et al., 2016; terrigenous content calculated after Eq. (1) with 6 wt% bSiO 2 , 584 15 wt% OC, 8 wt% CaCO 3 ) (Fig. 5a, b) . The high terrigenous detritus content is supplied via rivers in 585 the Guaymas Basin (Calvert, 1966; DeMaster, 1981) . In combination with the high MAR terr in the 586 Guaymas OMZ, high water/rock ratios (high porosity) additionally promote dissolution processes (Fig.  587   5 ). Lower MAR terr and water/rock ratios found in the Peruvian upwelling margin appear to limit the 588 dissolution rate of terrigenous phases and promote authigenic aluminosilicate precipitation (Fig. 5b 
